Given a tree T on n vertices and a set P of n points in the plane in general position, it is known that T can be straight line embedded in P without crossings. The problem becomes more di cult if T is rooted and we want to root it at any particular point of P . The problem in In this paper we consider the following embedding problem. A point set P in the plane in general position (no three points collinear) is partitioned into two disjoint sets R and B (the red and the blue points), and we are asked to embed a tree T in P without crossings and with the additional property that all the edges are red/blue, i.e. all edges connect a point in R to another point in B. We call such an embedding a bipartite embedding of T with respect to the bipartition (R; B).
, there exists an embedding of some tree in P such that the degree of p i is equal to d i . Optimal algorithms for solving the above problems have been found by Bose, McAllister and Snoeyink 1] .
In this paper we consider the following embedding problem. A point set P in the plane in general position (no three points collinear) is partitioned into two disjoint sets R and B (the red and the blue points), and we are asked to embed a tree T in P without crossings and with the additional property that all the edges are red/blue, i.e. all edges connect a point in R to another point in B. We call such an embedding a bipartite embedding of T with respect to the bipartition (R; B).
Any tree T is a bipartite graph and the bipartition V (T ) = (V 1 ; V 2 ) induced in the vertex set is in fact unique. An obvious necessary condition for the existence of a bipartite embedding of T in P is that the cardinalities of both bipartitions, those of T and of P , match correctly. However, simple examples shows that this is not always su cient. It is then natural to relax the requirements of the problem and to ask: given a bipartition (R; B), is it always possible to nd a bipartite embedding of some tree with respect to (R; B)? It is straightforward to prove that the answer is a rmative. Take any red point and join it to all the blue points. It is then clear that the remaining red points can be connected to suitable blue points wihtout creating crossings. This simple solution has the shortcoming of producing trees with very large maximum degree.
The approach taken in this paper is to consider several natural embedding problems and to investigate for which bipartitions they can be solved. The problems we study (considering (R; B) as the input) are: 1) nd a bipartite embedding of a tree with bounded degree;
2) nd a bipartite embedding of a tree where the degrees of the vertices in one of the parts, say R, are prescribed in advance; 3) nd a bipartite embedding of a spanning path.
Our rst result provides an answer to Problem 1): one can always nd a bipartite embedding of a tree with respect to (R; B) such the maximum degree (T ) is O(jBj=jRj + log jRj); where jBj jRj. In fact the optimal bound is O(jBj=jRj). As we show later, this optimal bound can be achieved in several particular cases. The particular cases of point con gurations that we investigate are: bipartitions in which R and B can be separated by a straight line; points in convex position; and bipartitions in wich R is the set of vertices of a convex polygon containing B.
The paper is organized as follows. In Section 2 we discuss in detail a collection of problems about bipartite embeddings. Section 3 contains the results for points in general position, while in Section 4 we restrict our attention to particular con gurations of points. We conclude with a brief discussion of some open problems.
